The problem of determining the arrangements of atoms in crystals directly from X-ray diffraction data has engaged the attention of crystallographers for some time, and a number of approaches to this general problem have been presented. We have been especially interested in the approach which makes use of imageseeking functions in solving the Patterson synthesis,' which, in turn, is based entirely on observable X-ray diffraction data. Many simple and moderately complex structures have been solved directly from X-ray diffraction data by this route. We wished to test the power of the method on a somewhat more complex structure, and we regarded the antibiotics as well suited to this purpose.
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In order to focus attention on the problem and not on the details of gathering the X-ray diffraction data, we canvassed our colleagues for a full set of threedimensional diffraction data for a structure as yet unsolved. Professor Ray Pepinsky kindly made available to us such data for terramycin hydrochloride which had been gathered in his laboratory by Dr. Patterson synthesis: The Patterson function was computed by X-RAC in the form of sections parallel to (001) and spaced at intervals of c/60. X-RAC presents these sections in the form of the contoured function, which is photographed as it appears on a kinescope screen. Since sections made in this way contain distortion, the 30 sections of the asymmetric unit were redrawn for the more exacting requirements of image-seeking functions.
Image-seeking functions: Image-seeking functions provide an approximate picture of the electron density of the structure. Their use for space group P212,21 has been specifically discussed.3 The action of the function is briefly as follows.
Each atom (the somewhat heavy chlorines in particular. in this case) contributes to the Patterson function an image of the electron density of the structure, as seen from itself. If there are n such atoms, the Patterson function contains n overlapping images of the structure, and the image-seeking function brings these together. This is well done by the particular image-seeking function known as the minimum function. Such individual functions can be combined to give more powerful functions, and, with 4 symmetry-related chlorine atoms per cell, the fairly powerful M4 function can be constructed.
To start such a set of functions, the locations of the somewhat heavy chlorine atoms are required. These can be found in the usual way' from the Patterson function itself. In terramycin hydrochloride, a representative atom is found to have fractional coordinates 0.075, 0.080, 0.000. The occurrence of the atoms at level z = 0 is an unfortunate specialization, since it introduces a false mirror parallel to (001) into the minimum function based upon the atom. Because of this, instead of providing a normal solution to the structure, the M4 function in this case provides the structure plus its enantiomorphic image as reflected in a mirror parallel to (001). This prevents direct study of the shape of the molecule since both the molecule and its undesired reflection are seen interlaced in space. The only unambiguous information which can be obtained is the shape of the molecule as seen projected on the (001) plane, since in this projection the molecule and its enantiomorphic reflection coincide. We failed to find a good fit for such a molecule in our projection of M4, and so we discontinued our work temporarily.
Meanwhile, Hirokawa et al.5 have determined the structure of aureomycin hydrochloride, and this revealed why we failed to fit the chemically expected molecule to our M4 function. Their evidence makes it plain that we had greatly underestimated the effects of thermal agitation. The atoms of aureomycin hydrochloride associated with ring IV have a very high thermal agitation. It was some of the atoms of the corresponding ring of terramycin which appeared to be missing in our M4 funct ion.
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If this large thermal motion of the atoms of ring IV were taken into account, it was plain that we could fit the shape of the preferred chemical terramycin molecule to our M4 projection. Figure 1 shows the fit so obtained. Peaks A, B, C, D, E, and F are heavy and, accordingly, must be either the heavier oxygen or nitrogen atoms. Peak A is about 3.1 A from a chlorine atom, and is doubtless the nitrogen atom of the strongly basic dimethylamino group. Peaks for CH31(4) and CH3II (4) do not appear in the 114 projection. In our earlier trial we had tried this location for the molecule many times but always discarded it because we could not find these atoms. 513 .1 A C~~~~~~~~~F IG. 1.-The peaks of the minimum function M4 (xyz) for terramycin hydrochloride projected on (001), but with peaks due to false enantiomorphic molecule omitted, and two overlapping chlorine atoms (indicated by heavy dots) also omitted. The range of the function corresponds to the bounded projection f'O/2p(xyz) cdz. The customary origin of space-group P2,2,2, is indicated.
The terramycin molecule is outlined, and its four rings are numbered.
We now computed the amplitudes of the Oki and hOl reflections for this placement of the molecule, and were delighted to find very promising agreement with our measured intensities. The disagreement factor, R, for all these reflections was only about 31 per cent, the coordinates being based only on the M4 peaks.
Encouraged by this, we made a projection of the electron density p(yz) for the model. This is shown in Figure 2 . The result is very satisfactory, for the series converged well, and there are no false peaks. We feel, therefore, that we have C~~~~~~~~~~~~~~~~~~~~~~~~F IG. 2.-Electron-density projection p(yz), of terramycin hydrochloride, based upon phases determined from the minimum function, M4(xyz), shown in Fig. 1 . The origin is taken on a twofold screw axis for convenience of computation.
determined the structure of terramycin hydrochloride and know the structure with limited precision. The coordinates of the atoms of this structure are given in Table 1 . Figure 1 is about 3.1 A. Peak A is interpreted as a nitrogen atom of the strongly basic dimethylamino group. Furthermore, the terramycin molecule has an OH group which is missing in aureomycin. Stereochemically, there are two possible positions for the OH group, namely equatorial or axial, in the nomenclature of Barton et al. 6 Figure 1 shows that the OH group is attached to C(5) of the second ring in equatorial configuration.
The differences between the aureomycin molecule and the terramycin molecule are outlined in the following diagrams. 
